Rapid propidium monoazide PCR assay for the exclusive detection of viable Enterobacteriaceae cells in pasteurized milk.
Pasteurized milk is a complex food and contains numerous PCR inhibitors and can often contain high levels of dead Enterobacteriaceae cells, depending on the condition of food sanitation. Usually, propidium monoazide (PMA) or ethidium monoazide PCR techniques decrease the number of dead bacteria by up to 3.5 log to the associated dead bacteria with no treatment. However, this difference could be insufficient to completely inhibit DNA amplification in the PCR from 10(6) cells of dead Enterobacteriaceae bacteria/mL, potentially contaminated in pasteurized milk. Actually, such potentially high levels of dead Enterobacteriaceae cells in milk has prevented milk researchers from applying PMA- or ethidium monoazide PCR to the assay of viable Enterobacteriaceae cells in milk. We, therefore, developed a rapid PMA real-time PCR whose minimum levels of detection were 1.5 log cfu/PCR for Cronobacter muytjensii and Escherichia coli, and 2.5 log cfu/PCR for Salmonella enteritidis without DNA purification in milk matrices. The PMA real-time PCR allowed us to specifically detect viable Enterobacteriaceae cells (5-10 cfu/mL) in pasteurized milk (20 mL) within 7.5h of total testing time, following the hygienic guidelines for pasteurized milk in the United States and European Union. The long DNA amplification (mainly 2,451 bp) of the 16S-23S rRNA gene was completely suppressed in highly contaminated dead Enterobacteriaceae cells (7.5 log cfu of Cronobacter muytjensii) in 20 mL of pasteurized milk by 23-μM PMA treatment. Although the contamination of the PCR reaction with 5% milk usually causes great inhibition, our method led to the successful elongation of PCR from viable Enterobacteriaceae cells still in the pasteurized milk matrices finally corresponding to 2 to 4 mL of milk PCR inhibitors without a DNA purification step. To comply with current customer demands for chilled pasteurized milk at the most excellent possible quality, our new technique could enable laboratory persons in a factory to conduct rapid milk coliform testing before shipping from a factory.